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Abstract 
The concept of community resilience is one of popular approaches in disaster risk reduction. Eruptions of Mt Merapi in 2010 
raised death toll reaching 377 people, resulting in loss of material at least Rp 3.56 T and the largest eruption in the first period of 
the last century. This study analyzes the community resilience in a high hazard area. The research question is how is community 
resilience of Kaliadem, Jambu and Petung post-Merapi eruption 2010. This study used Pasteur Framework to analyze the data. 
Based on research findings, the community have 13 of the 16 indicators of resilience. As the result, community from Kaliadem, 
Jambu and Petung villages have resilience to face the hazard of post-eruption of Mt Merapi 2010. 
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1. Introduction 
Almost one year after Mt Merapi eruption in 2010, community’s life began to be normal. Community were 
starting to rise and restructure their livelihoods confronted by unexpected situations. Mt Merapi is one of the most 
active volcanoes in the world. In the period of 1900-2010, the frequency of eruptions occurs in 4-6 years. In 2010, 
Merapi eruptions became the biggest in one a past century.  (Surono, et al., 2012).  
Community has been living around Mt Merapi since hundreds of years ago. They have had a social attachment 
with the surrounding environment. Community Petung, Jambu and Kaliadem are examples villages which are 
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located within III disaster prone area around Mt Merapi, where the III disaster prone area is the highest risk area in 
Mt Merapi. 
The concept of disaster risk reduction is currently focused on building community capacity. In this case, it is to 
increase community resilience. Resilience is the ability of a social system to respond to and recover from a disaster 
(Cutter, et al., 2008). The community resilience is considered as more realistic idea to reduce risk in disaster that the 
emphasis on resilience rather than to disaster response and recovery (Collins, 2009). Resilience is defined as a 
procedure connecting a set of maze adaptive ability to a positive path of functioning and adaptation in component 
community after a disruption (Norris, Stevens, Pfefferbaum, Wyche, & Pfefferbaum, 2008). This concept is 
becoming popular approach. One of the researchers who introduced resilience community assessment is Pasteur 
(Pasteur, 2011). Pasteur has suggested that the resilience of a community is measured by four major variables. The 
V2R provides a framework for a community-centered approach to reduce vulnerability (Pasteur, 2011). 
2. Methods 
2.1. Data Collection 
This method of this research is divided into two, data collection and data analysis. Snowball method is used to 
choose respondent. Then, in-depth interviews are used as the methods of data collection. The interviews were 
conducted to disaster risk reduction activists, community, and government. The respondent can be seen on Fig. 1. 
Researcher-Respondent Flowchart. Immersion was used to determine the actual conditions of the community who 
live around Mt Merapi. The immersion is a technique to concentrate on the informants continuously, by involving in 
the societal site (Spardley, 1980). Immersion is one of methods to experience directly the real condition of the 
participant. In this case, participants are community who lived in the location under this study. Immersion offers 
contentment process, day in and day out monitoring, for site-specific ethnography (Hume & Mulcock, 2004).  
Data collection was done in December 2011, roughly a year after Mt Merapi eruption 2010. Vulnerability to 
Resilience (V2R) framework by Pasteur was used to analysis. Pasteur introduced the framework to assess the 
community resilience. Her approach has four main variables in assessing the community resilience. The variables 
are preparedness, adaptive capacity, enabling environment and diversity as well as security livelihood. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Researcher-Respondent Flowchart 
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and Petung. The villages are located the III Disaster Prone Area (KRB) Mt Merapi. There are two rivers that flank 
the three villages (Kali Kuning and Gendol).  
Data collection was done at several locations. The first location was a temporary housing (shelter) 1 Gondang 
Wukirsari. The shelter was temporary dwelling for Kaliadem, Jambu and Petung villagers’ post-Merapi eruption 
2010. This location was used as a shelter for 2 years before the villagers moved into permanent housing at a 
predetermined location. The shelter is located in the Wukirsari sub district. 
 
 
 
 
 
 
 
 
 
Fig 2. Immersion Flowchart 
3. Results and Discussion 
3. 1 Preparedness 
Preparedness variable covers four indicators, that in, hazard analysis and pressure, hazard prevention and 
protection capacity, early warning and emergency response plans, and build back better. It was supported by fact 
that compulsory disaster management training activities have been going on 2008. Then, hazard prevention and 
protection capacity indicator, in this case, nothing can be done to avoid the hazard. Pyroclastic flow is often to be 
cause of death. There was no means to do to avoid and prevent from it because eruption has high intensity. At this 
point, it can be inferred that community capacity is less. 
Furthermore, it was early warning and emergency response plans indicator. The fact shows that an early warning 
(hardware and software) system has been installed to be community warner from hazard, both for hot and for cold 
lava. Sleman Government through Badan Pengairan Pertambangan dan Penanggulangan Bencana Alam/BP3BA 
(Irrigation, Mining, Natural Disaster Management Agency) has designed contingency plans in 2009. These plans 
were strongly supported evidence for early warning and emergency response plans indicator. 
The last was build back better indicator. At this point, indicator assessment was the minimum activities that must 
exist during the recovery period. The facts were recovery activities post-Merapi eruption 2010 and all the activities 
were needed to be done and there have been minimal plans to do. Rehabilitation and reconstruction action plan are 
one critical point to implementt build back better. Learning from Mt Merapi eruption experience in 2010 was the 
basis for the spirit of building back better. 
3. 2 Adaptive Capacity 
Adaptive capacity variable comprise the following indicators understanding of the trends and their local impact 
on the community, access to the information needed, confidence and flexibility to learn and experiment. For the first 
indicator was understanding of the trends and local impact. For support this indicator, there was evidence that the 
community felt directly the change. They compared the condition with previous one. The price of animal feed was 
the other one of the change. The difficulty of situation induces looking for green grass and the intensity of Mt 
Merapi eruption. Since the community felt directly the change, it can be inferred that the community has to 
understand the trends and the impacts on their internal condition. 
In addition, the next indicator is access to information trend change. Data and facts indicate that community has 
access to the necessary information regarding the change in the trend. The price of feed and fresh grass can be 
obtained by means of the information which spread during the community. The community can get an access of 
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information from Balai Penelitian dan Pengembangan Teknologi Kegunungapian/BPPTK (The Center for Volcano 
Research and Technological Development) such as how big the eruption will come. 
The last indicator is the community’s self-confidence and flexibility to learning and experiment. The fact shows 
that the community self-confidence in facing the situation is not adequate. Particularly, they have trauma had 
relating to experiences in 2010. Therefore, there is a problem on flexibility to face new learning and experiments. 
3. 3 Enabling Environment 
Enabling environment variable consist of some indicators. The first is decentralized and participatory decision 
making. This indicator is based on community involvement in decision making. In general, the government at the 
provincial level has accommodated participatory in policy making. The provincial Government of Yogyakarta 
through public works and ESDM (Mineral and Energy Resources Agency) approach the community in conducting 
policy dialogue for the relocation. It represents the process of decentralization and participatory decision-making. At 
first, the majority of the community refused the relocation, but eventually they were relocated voluntarily. 
Table 1. Citizens Dialogue With Regency and Provincial Government 
Sub District District Household Activity Date 
Umbulharjo Cangkringan 312 5 Juli 2011 
 Argomulyo Cangkringan 297 5 Juli 2011 
Sindumartani Ngemplak 36 5 Juli 2011 
Kepuharjo Cangkringan 830 7 Juli 2011 
Wukirsari Cangkringan 382 7 Juli 2011 
Glagaharjo Cangkringan 830 30 Juli 2011 
Notes: 
x Attended by All Villagers who impacted by Merapi 
x Attended by the Governor of  Sleman regent, and the vice regent and the head 
agencies in provincial and regency level. 
Source: Dinas PUP-ESDM Provinsi DI Yogyakarta, 2011 
BP3BA issued Merapi contingency plan in 2009. The plan is an action plan to tackle the crisis conditions that can 
be activated to be an implementation guide within disaster. The contingency plans include an analysis of the 
environment, scenarios, and the stakeholder’s involvement. 
The next indicator is strengthening links between local, district and national levels. At the local level, there are 
organizations such as Masyarakat Siaga Bencana/Tagana (The Society of Disaster Preparedness), Saluran 
Komunikasi Sosial Bersama/SKSB (Public Social Communication Channels), PASAG Merapi and Jaring Merapi. 
Tagana are volunteers formed by the social ministry that comes from the local community. Communication between 
the governments and community which was established through Pengawas Gunung Merapi/PGM (Merapi 
Supervisor) has become since 2006. 
The obvious connection between local, regional and national levels of governments can be inferred from the 
rehabilitation and reconstruction (RR) action plan that has been prepared. The RR budget shows the contribution of 
each level of the government (See Table 2). 
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Table 2. Rehabilitation and Reconstruction Budget Contributions from Local and National Government (in million rupiah) 
Sector/Sub 
Sector 
Total 
Rehabilitation 
Fund Need 
 2011-2013 
Fund Need 
2011 2012 2013 
APBN 
(National 
Budget) 
APBD 
(Provincial 
Budget) 
APBD 
(Regency 
Budget) 
APBN 
(National 
Budget) 
APBD 
(Provincial 
Budget) 
APBD 
(Regency 
Budget) 
APBN 
(National 
Budget) 
APBD 
(Provincial 
Budget) 
APBD 
(Regency 
Budget) 
Economic 222.160,25 49.942,81 9.742,40 1.206,60 149.660,61 5.557,56 2.863,87 1.922 432 833 
Source: BNPB & Bappenas, 2011 
The disaster management agency at local level is BPBD (Local Disaster Management Agency). BPBD can be at 
provincial and major or regency level. Both the province of Yogyakarta and Sleman Regency had not developed 
BPBD 2010 yet when the eruption occurred. But at district level, they had government agency that responsible for 
the disaster management, namely the BP3BA. In 2010 eruption, Incident Commander (IC) directly was taken over 
by Badan Nasional Penanggulangan Bencana/BNPB (National Disaster Management Agency). 
Kaliadem, Jambu, and Petung community mostly work as farmers, particularly Kaliadem and Jambu community. 
Approximately 90% of the populations in those villages are farmers. They raised mostly dairy cows and goats. 
Another dominant livelihood was sand miners. In Kepuharjo sub district, there was no agricultural field. Based on 
the land use, the village-land use consists of buildings area of 43.5 ha, the dry land area of 644.4 ha, 187.1 ha is 
other, and do not have a paddy field (Badan Pusat Statistik, 2007).  
After Mt Merapi eruption 2010, community couldn’t lived and worked in the village because their village covered 
by sand and couldn’t be used anymore. As a result, the community lost their income. This condition was experienced 
by community whose source of income was influenced by the surrounding environment. There were also community 
who worked as civil servants and private employees which their livelihoods were not affected significantly, but had 
to live in shelters as well. 
The main systemic problem in this context is the barrier that exists in the government. After Mt Merapi eruption, 
the main issues such as vertical and horizontal coordination were begun to unraveled. Moreover, not only just started 
to decompose, but also there was no systemic impact. National Disaster Management Agency (BNPB) also actively 
involved in disaster relief, 2010. The responsibility of central or local government was to make sure the Regulatory 
status of Mt Merapi disaster, so that it was not confusing community. However, considering the amount of deaths, 
refugees and material losses, BNPB played a dominant role in disaster relief in the Mt Merapi. 
An agency that cannot be separated from Mt Merapi is BPPTK. It has responsibility to supervise the development 
of Merapi condition. The existence and responsibility of BPPTK is often hampered by the public trust and rumors 
handed down about Merapi which were more trusted by the community. 
Disaster institutional in Indonesia is regulated by the legal framework through the Act No. 24 of 2007. The Act 
states that disaster management agency at the national level is done by BNPB. The BPBD is the coordinator at the 
local level (provincial and regency). Meanwhile incident command system or emergency response command system 
is regulated based on BNPB head regulation No. 10 of 2008. 
BPBD Sleman began to exist in 2011. Aftermath Mt Merapi eruption 2010, both Sleman regency BPBD and DI 
Yogyakarta Province established BPBD. Thus Mt Merapi eruption in 2010 was dominated by BNPB role as the 
leading sector in the central and regional levels. There were some lacks of institutional aspect. The lack of regulation 
explaining the determination of the status of disaster, BNPB regulation of the ICS has not been yet effective and the 
absence of BPBD at that time were weak factors that occurred. 
Before the establishment of BNPB/BPBD at central and local levels. Badan Koordinasi Nasional 
Penanggulangan Bencana/BAKORNAS PB (National Disaster Management Coordinating Board) was responsible 
for managing any disaster. At the local level, the local government of Sleman responds to threats that exist in the 
region through Sleman District Regulation No. 26/Kep.KDH/A/2003. This strengthens the construction of measures 
for addressing the underlying systemic issues. 
3. 4 Diversity and Security Livelihoods 
Diversity and security variable includes indicators, such as, strengthening community organization and voice, 
supporting, access to, and sustainable management of productive assets, promoting access to technologies, 
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improving access to markets and employment, ensuring secure living conditions. The first indicator is strengthening 
community organization and voice. It found efforts to accommodate community's voices. In fact, it is not only 
community’s voice as a whole but also individual member’s voice. Good example is found in discussing the 
relocation issue (Table 1). It supports indicator Strengthening community organization and voice. 
The next indicator is supporting access, and sustainable management of productive assets. At three locations 
studies have been conducted to identify damaged assets or lost as a result of the eruption. Based on interviews, it 
was found that almost all assets of the community living in the three villages were damaged or lost caused by 
volcanic materials buried. Those assets included residences, vehicles, certificates, livestock, jewels, electronic 
equipment, household appliances, and so forth. The community could only save clothes and vehicles which they 
used by themselves. 
Children education of the three villages have also disrupted since Mt Merapi eruption. School-age children had 
stopped going to school for two months before the government succeeded to establish emergency schools. Although 
the emergency schools for school-age children had been organized, they took place in limited conditions. School 
books, school uniforms of the three villages had been destroyed by volcanic materials that buried their homes. 
Additionally, childrens were traumatized by the eruption. Survivor children who would enter vocational high 
schools were found that they have to pay quite high, amounting to 1.3 million rupiah. For the community of the 
three villages who were in normal conditions, the amount had already burdened, especially for disaster survivors. 
Experience of Mt Merapi eruption 2010, which was unexpected and devastated, was a public ordeal. The notion to 
create productive assets then appeared. The notion was part of the efforts for disaster risk reduction through building 
resilience livelihoods.  
Furthermore, it is promoting access to technologies indicator. The community had known breeding technology. 
The use of technology by the community was done through injecting a cow to give birth. They have been already 
familiar with the mating injection assisted by Sleman Regency animal husbandry agency. They could easily get an 
access to inject livestock. 
The interview with the head of Jambu village reflects several things. First, community has known mating 
injection technology for livestock. Secondly, to make mating injection was not difficult. Third, the community 
confidence in the mating syringe has already at the stage of understanding the benefits and mating success rate of 
injection. Community's understanding of mating injection cannot be separated from socialization efforts conducted 
by the Institute for Agricultural Technology in Yogyakarta. The institute is making various efforts including 
preparing technical manual recovery of dairy livestock farming after Mt Merapi eruption. 
Then, it is effort to improve access to markets and employment indicator. This indicator gives way to the 
community sector to strengthen their livelihoods. Some evidence supports the achievement of this indicator. 
Community of the three villages is those who have various jobs. Rural environment allows community to do several 
jobs at once. Moreover, most of them are capital owners. Although earnings were relatively lower compared with 
the urban community, they felt self-sufficient in their daily lives. However, the condition disappeared after the 
eruption of Mt Merapi 2010. The community, who worked as a breeder, felt the most impact. Ranchers lost cows as 
their venture capital. 
Unlike the other villages, the community of the three villages couldn’t take advantage of an abundance of 
material and the environmental conditions from Mt Merapi. The villages in Umbulharjo have been token advantage 
from Merapi lava to make tourist villages. And the villages in Glagaharjo have been harnessing the potential of sand 
to be sand mining. The access of the three villages was less attractive than the access’s of the villages in 
Umbulharjo. Even if the community of the three villages sold an abundance of Mt Merapi materials, like the stones 
of the overflow of Mt Merapi, the stones are sold at cheaper prices than other regions because of the location of the 
three villages were difficult to reach. The price truck of a stone was around Rp 125,000. 
Furthermore, the finding from interviews and observations shows that the community depend on subsistence 
livestock farmers. There were two types of beef livestock, dairy cows and beef. Dairy cows product in the form of 
fresh milk was sold to the cooperative. Each cooperative has bought from breeders and sold back to Sari Husada, a 
company which producing milk. Almost all dairy farmers sold their livestock product to the cooperative and resold 
it to Sari Husada. The interviews with community show that who were mostly dairy farmers for the company that 
holds the results of milking dairy livestock, they bring a positive impact. Sometimes, Sari Husada company given 
soft loans in the form of procurement of dairy cows. It was channeled through cooperatives spread over several 
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villages. 
That Indicator is the last for Ensuring Secure Living Conditions variable. Sleman regency was contributed for 
90% of all dairy cows in Yogyakarta  (Badan Pusat Statistik, 2011). Dairy cows in Sleman Regency in 2008 was 
reaching 5465 tail, but in 2010 was dropped dramatically. The decline was the impact of Merapi eruption in 2010. 
Livelihoods vulnerability is a major concern in the community. The mortality rate is low in the three villages and 
showed that the public health impact may be vulnerable to livelihood. The facts indicated that the livelihoods which 
had been lost couldn’t be replaced in a short time. The slowly recovery of the economy was caused by uncertainty 
place to stay, which they still lived in shelters. According to the information from the community, who has been 
living in shelters make it difficult to start a business, especially in the field of animal husbandry. It takes about a 
couple of years ahead to normalize community's livelihoods.  
After the eruption, development experience that takes time, heaps of sand into a blessing and calamity. It was a 
blessing because it has great economic potential and can be used to obtain capital to rebuild the property. At the 
same pile of sand as a catastrophe, heaps of sand couldn’t be directly planted crops plants and inhibit the growth of 
wild grass greens as a staple food of livestock. In addition, trucks transporting stone from the ground back and forth 
from and to the village were buried because accelerated damage to roads. 
4. Conclusions 
This study shows the community resilience to face hazard. The analysis result of Kaliadem, Jambu and Petung 
community resilience can be concluded that the community has had good resilience. All indicators total are 16 
indicators that are used to assess community resilience. This study found that 13 indicators were good and 3 
indicators was less. Preparedness variable has four indicators with 3 indicators was good and 1 indicator was less. 
Adaptive capacity variable has 3 indicators with 2 indicators was good and 1 indicator was still less. Enabling 
environment variables has 4 indicators with 3 indicators were good and 1 indicator was less. And the last variable is 
a variable diversity and security livelihood which has 5 indicators with all 5 indicators were good. The recapitulation 
assessment of community resilience indicators analysis can be inferred in the table 3 below. 
Table. 3. Recapitulation Indicators Assessment on Kaliadem, Jambu and Petung Community 
 
Variabel Indicators Assessment 
 Good Less 
Disaster Preparedness 
Hazard analysis capacity and pressure V  
Hazard prevention and protection capacity  V 
Early warning and emergency response plans V  
Build back better V  
Adaptive Capacity 
Understanding of the trends and  local impact V  
Access to the information needed V  
Confidence and flexibility to learning and 
experimentation 
 V 
Enabling Environment 
Decentralised and participatory decision making V  
Strengthening links between local, district and national 
levels 
V  
Promoting integrated approaches to livelihoods, 
disasters and climate change 
 V 
Addressing underlying systemic issues V  
Diversity and Security Livelihoods 
Strengthening community organization and voice V  
Supporting access to, and sustainable management of 
productive assets 
V  
Promoting access to technologies V  
Improving access to markets and employment V  
Ensuring secure living conditions V  
Total  13 3 
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Apendix 
Regency: Kabupaten; District: Kecamatan; Sub District: Kelurahan/Desa; Village: Dusun. 
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